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SUMMARY 



This research is concerned with the thinking abilities of 4 to 5 
year«iOld children. Gui1ford*s (1967) model of the human intellect was 
adopted as a theoretical framework for the study. 

The project was designed to seek answers to the following questions: 

1) Is it possible to identify and apprai.se differentially in 4 to 
5*year old children two general types of mental operation* viz.* 
conver gently productive thinking and divergently productive thinking? 

2) To what extent are certain aspects of the 4*year old's en- 
vironment related to his facility to perform these operations? Xs 

the educational level of parents* particularly the mother* a condition- 
ing factor in the development of these abilities? 

This particular investigation involved only white* English speaking* 
4 to 5*ysar old children of American parentage. The first requisite was 
to put together an instrument for evaluating the thinking activities of 
young children. In order to develop such a tes'c instrument* consider- 
able study was made of the earlier tests designed for 4-year -old 
children as to their meaning in terms of specific mental abilities 
as hypothesized in the Guilford model. Several of the test items 
of the present Nerril 1 -Palmer Scale that had been shown to have 
"factor invariance" in* and to be valid tests of the specific thinking 
abilities in which we were interested were immediately accepted 
the tentative scale. Most of these were of the converynt type of 
thinking ability. A tentative testing program was used to ideqtify 
test items that requir<?d divergent and convergent productive abilities. 

Xt was our objective also to include some items that were "cognitive" 
in nature. ^ 

Our ifimediate goal was to obtain test protocols from 400 children 
as evenly distributed as possible over the 12 month age range* and 
eqiiatly divided as to sex. Since there were two centers of operation* 
half of the tests were obtained from the Metropolitan Detroit Area* 
the other half from the Phoenix-Tempe* Arizona area* and from two 
communitfes in California. 

The subjects were selected in such a manner as to insure a fair 
representation of three general levels of education of mothers. One 
fourth were to be from mothers with only an elementary school educa- 
tion* one half from mothers who were high school graduates* and one 
fourth from mothers who %<ere college graduates. It proved to be 
difficult to locate and to test the full quota of children whose 
mothers had only elementary school education. 

The final count of test protocols was 426. Three of these were 
found to be not sufficiently complete fdr certain of the statistical 
analysis. Most of the findings therefore* are based upon 423 cases. 

The examiners who did the testing were all capable individuals 
with adequate training in psychology* with keen interest in the project* 
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* and with ability to work with children* 

Scoring procedures were carefully worked out and the scoring of 
the protocols was done by the two Investigators* The scores were 
tabulated for computer card punching* 

The programming and computer work was done under the direction of 
our consultant, Philip Merrifleld* This work Involved correlation 
and factor analyses* After careful consideration of preliminary results, 
the 22 1tem*scores were retained for the final analysis* 

Principal components were extracted* Although these axes were 
machine rotated to the Varlmax criterion, graphic rotations led to a 
more meaningful simple structure, and were used In factor Interpretations* 
Factor scores were then computed* 

One of the objectives was to determine whether there was evidence 
of "types" of children In the data* For this purpose "0" type factor 
analyses were made In which the Individual children became the "variables" 
and the 22 test-item scores were the "population"* Thirty-one children 
were selected for the analysis In such a way as to provide for different 
score patterns among them* 

Finally a correlational analysis was made of the children's thinking 
abilities (factor scores), and the environmental and other classificatory 
variables* 

Findings ; In the analysis of our data, 6 specific sorts of "thinking" 
ability were Identified* Two of these were of the convergent 1v productive 
sort - "ability to organize spatial systems" and "speediness In spatial 
modeling"* Two were of the divergent variety - "Ideational fluency" and 
"originality"* One factor, cognitive In nature was Identified as a 
"general reasoning" ability* The remaining factor Is clearly one of 
"fine muscular control" largely maturatlonal In nature* 

The correlational analysis revealed (1) that at this age 1eve1(4-5 
years) sex differences are relatively Insignificant* There was a 
slight trend for girls to be superior In the "general reasoning" 
ability* An Interesting side light was the boys significantly more 
frequently than girls, gave "aggressive" replies to the question, '¥hat 
can you do with a knife"* (Action Agent, 4)* 

(2) Within the 12 month age range there were low, but statistically 
reliable correlations with age of the two convergent 1y productive abi- 
lities, the cognitive ability and the psychomotor factor* Correiatlons 
of the d1 vergent abilities with age i<<rere Insignificant and very nearly 
zero* 



(3) The level of mothers' education was found to relate signi- 
ficantly to 4 of the 6 ability variables* "General reasoning" was most 
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related* "Ideational fluency"^ "speediness in spatial modeling" and 
"originality" also yielded correlations significantly greater than zero* 
All of these abilities seem to relate to child behavior in which mother 
could easily become involved at an intellectual level* 

(4) Area of residence as a variable was found to be significantly 
correlated with three of the ability variables* "ability to organized 
spatial systems'% "ideational fluency"^ and "originality"* V/e can 
only suggest two possible bases for these differences. The western 
sample in greater proportions came from university neighborhoods^ and 
more "privileged" communities; the midwestern sample was from more cosmo* 
politany big city areas. The other possibility is that the regional 
difference could have been due in oart to differences in testers* 

(5) The "Q" analyses gave some substantial evidence that children 
in their ability patterns could be classified by "types". 
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The Identification and Assessment of Thinking Ability in 

Young Children 



Introduction 

Purposes and Objectives of the Overall Research Program 

The investigation herein reported is the second in a series concerned 
with mental functioning and its development in early childhood* Our overall 
program involves four main objectives* Firsts it seemed important to obtain 
a realistic view» and to make an evaluation of the current mental testing 
situation with reference to young children* 

Another major purpose was to investigate the '‘structural'* nature of 
preschool mentality* Huch was already known concerning the structural 
components of the young adult intellect (Guilford, 1967)* A number of 
factor^analytic studies have also been made at various school-age levels 
(HcCartin and Meyers, 1966; Her ri field, Guilford and Gershon, 1^3)* 

However, there is a paucity of empirical evidence regarding the extent 
to which differentiation of specific mental functions and abilities has 
already taken place at age levels below five years* Our specific interest 
in our earlier study (Stott and Ball, 1965) was to determine which particular 
mental operations are involved in the children's responses to the widely 
used tests of intelligence* To what extent would different scales elicit 
the same pattern of abilities (show the same or different abi lity- factor 
content) at particular preschool -age levels? To what extent would each 
particular test involve the same pattern of abilities in children at 
different age levels? These two major objectives were main concerns of 
the first project in our series (Stott and Ball, 1965)* 

Analysis of the Present Project 

In the earlier study, however, the data consisted of children's 
responses to the items of the commonly used tests, which had been con- 
structed in terms of earlier conceptions of the structure of mentality 
and its development* In recent years, with the development of newer, more 
efficient techniques and facilities for statistical analysis, much has 
been learned about the stri 4tura1 nature of the human intellect* In the 
well known Guilford model (Guilford, 1967), for example, three equally 
important aspects of each specific ability are postulated: process or 
operation, content or medium of the object of thought, and the nature or 
form of the object or product of thinking* Each ability is describable 
as the confluence of one kind of process, one kind of content and one 
kind of product (Guilford, Green, Christensen, Hertxka and Kettner, 1954; 
Hoepfner, Guilford and Merrifield, 1964- Merrifield, in Klausmeier and 
Harris^ 1966)* We chose to emphasize differentiation of kinds of process, 
and particularly to contrast cognition, convergent productive thinking, 
and divergent productive thinking* Seconder! 1y, we focused on the dis- 
tinction between semantic (meaning of words) and figural (spatial configu- 
ration) kinds of content* 



!n order more adequately to determine whether and to what degree 
these various abilities have become differentiated in children at the 
different preschool age level Sf it was obviously necessa*‘y to obtain 
data derived from test items specifically designed to reveal the presence 
and the functional level of these abilities* To make a contribution in 
this area was a primary purpose of the present project* 

V/e were also much concerned with the questions of the extent to 
which cultural and home*environmenta1 factors influence the differential 
development of mental functioning during these early years of childhood* 

In recent years, this has become an important focus of interest among 
child development researchers* More and more emphasis generally is being 
given to the importance of adequate and aporopriate stimulation in early 
cognitive development* The assumption is that the amount and quality of 
mother-child interaction is a crucial factor (leutsch, 1964; Bernstein, 

I960; Hess, 1964; Hess and Shipman, 1965)* To obtain some evidence on 
this important question was a further purpose of our research orogram* 

I 

Our final objective is to develop and standardize tests for the 
measurement of the various specific mental functions and abilities which 
characterize the different preschool age levels (ages two to six years). 

Only that portion of the overall study dealing with four-year-olds is 
here reported* 

Briefly in summary, our specific purposes in this study were (1) 
to investigate more thoroughly the three sorts of mental operation, or 
modes of thinking in young children, which have been labeled "divergent 
production", "convergent production" and cognitive thinking as they are 
manifest in 4 to 5 year-old children, and (2) to investigate the rela- 
tionship between children's abilities and their mothers' level of education. 



Divergently Produotiva Thinking 



Situations commonly arise throughout life which call for a type of 
thinking which produces a variety of appropriate reactions, or alternative 
courses of action* Volume of appropriate and meaningful output is often 
demanded* This particular category of thinking has been well identified 
and described as an aspect of human ability* Various divergently pro- 
ductive abilities have been described in a number of investigations of 
"creativity*" In this connection Guilford (1967) wrote: 

"Certain hypotheses about abilities that should be of special 
relevance for creative thinking (Guilford, 19S0) led to the 
search for abilities having to do with fluency of thinking and 
flexibility of thinking, abilitiss concerned with the ready flow 
of ideas and with readiness to change direction or to modify in- 
formation* The first large factor analysis that was aimed at the 
invest! get ion of these hypotheses (Wilson, et* a1*, 1954), and 
others that have followed, have found not one kind of Huency 
factor but three, not one kind of flexibility factor but two, 
besides a factor that was called by the term originality*" 
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As Guilford (1967) points out« the three fluency factors identified 
in recent research are the same as those found by earlier investigators* 

These were called ''word fluency'* (Thurstone, 1939)* "Ideational fluency" 

(C* V/« Taylor, 1947)» and "associational fluency" (Fruchter, 19^8)* 

The related ability to elaborate upon ideas, to fill in with details 
and illustrative instances has also been hypothesized (Berger et« a1«, 1957)* 
Thus the category of divergent production abilities includes the abilities 
previously called fluency » flexibi 1 ity , origi nality and elaboration* 

At least two of the specific abilities belonging to this category 
have been verified in six-year-old children (Orpet and Meyers, 1965; 

McCartin and Meyers, 1967), and at certain areschool levels (Stott and 
Ball, 1965)* This divergent type of thinking is frequently observable 
in children during social and dramatic p1ay» The tests included have 
been designed to standardize a sample of this type of activity* 

Richness of iiTtagi native production and wealth of ideas (flexibility 
and ideational fluency) vary widely even among preschool children, and of 
course a relatively high level of this divergent production ability marks 
the "leader" among children (Stott, 1962)* 



Convergent Productive Thinking 

The other type of thinking activity with which we are here concerned 
is convergent 1y productive in fts orientation* Throughout life one must 
cope with situations which in each case requires a particular correct 
solution* Early in the child's life he is asked to perform specific 
functions and to follow specific directions* His efforts and his thinking 
in each case must "converge" - be directed toivard a single desired end, 
or a particular correct answer* Again, individual differences are evident 
at any age level in this ability category* 

It is interesting to note that even though problem solving activity 
of the convergent productive sort is a very common kind of mental func- 
tioning, it is one of the least explored aspects of the intelligence of 
young children* (Guilford, 1967 p* 170* In the few available studies, 
convergent production factors have been suggested at age 14 (EL-Abd, 1963), 
at age 6 (McCartin and Meyers, 1966) and in certain tests at oreschool ages 
(Stott and Ball, 1965)* 

As was stated above, little is known concerning the changing structure 
of mentality in early childhood in terms of hypothesized specific abilities* 
Few attempts have been made heretofore to provide testing procedures or 
measuring scales for the investigation of abilities of preschool children 
from the point of view of the "structure of intellect*" 

General Procedures 



The Research Instrument 



Our first task was to assemble a set of test items designed to 
stimulate divergent and convergent production in 4 to 5 year-old children. 
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arid In terms of which levels of abilities In Individual children could be 
appraised* Eight Items from the Merri 1 1 -Palmer Scale were Immediately 
selected since their Invariant factor status with respect to thinking 
production had been established In previous studies (Stott and Ball, 1965| 
McCartIn and Meyers, 1966). Tests that had been developed for older 
children (Guilford, Merrifleld and Cox, 19^1; Guilford and Hoepfner, 1966) 
to differentiate divergent and convergent functioning were examined. 

Certain of these were reduced In dimculty and otherwise adapted for use 
with four -year -olds* Others of them furnished Ideas for devising new 
Items* A tentative set was thus assembled for a preliminary tryout on 
4-yeer-o1d children* 

The criteria for the retention of an Item was Its suitability In 
terms of difficulty level. Its Interest value for young children, and the 
ease with which It could be administered and scored* As a result of the 
preliminary study those Items that were found to lack Interest value, or 
were too time consuming were eliminated* Certain Items were shortened or 
otherwise modified In ways to retain or enhance their Interest value* 

Some tests were Included which clearly Involved cognitive thinking, perhaps 
even more than either of the productive thinking operations* It was aimed 
to arrive at a total test composite that was not too long or fatiguing 
for the child* The list of test Items finally chosen for the study of 
^ to 5 year-old functioning Is shown In Table 1* The hypothesized factor 
Identifications for the different probable aspects of the Item's meaning 
In each case are also suggested* 

Items Involving divergent production v/ere found to be much more 
difficult to come by, and considerable time and effort were required during 
the preliminary experimental period to provide a sufficient number of such 
Items for Inclusion In the test Instrument* It will be noted In the list- 
ing (Table 1) that the child's response to certain of the Items could be 
evaluated and scored In two or more ways* The 10 Items thus provided 
27 possible tests Including nine Involving convergent production, eight 
Involving divergent production, five Involving cognition and two Items 
idilch we tentrtively regarded as "maturatlonal" In nature (Items 4 and 5)* 
It was expexted, of course, that tasks Including more than one kind of 
ability would be factor 1 ally complex* 

For administration, the tests were assembled In a sequence which was 
judged to be favorable for maintaining the child's Interest* A test 
record booklet was provided wit!) adequate space for recording the child's 
verbal responses and comments as well as descriptions of the child's 
behavior during the test* The first pag6 of the booklet was a face sheet 
for recording general Information about the child, his family and general 
living situation, the educational level attained by his mother, occupation 
of the father, and the amount of time generally spent by each parent with 
the chi Id* 

A manual of Instructions for the administration of the tests was 
developed from preliminary try-buts (See Appendix I). 
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TABLE 1 

Final Test Items Selected After The Trie! Period »»ith 4 to 5 Year 
Old Children, with Hypothesized Factor Content for Each Item 



Test Item 

1. Little pink Tower 

2. 3-cube pyramid 

3. 6-cube pyramid 

4. Hidden figures (3 cards) 

5. Fist and thumb 

6. Thumb and fingers 

7. Round things 

8* Amliiguous forms (3 cards) Ideas 
9» Ambiguous forms (elaboration) 

10. Action agent - no, of replies 

11, Agent action - no, of replies 

12« Agent action - no, of elaborations 

13* Copy star 

14, Copy diamond 

15, Stick test - production 

16, Food naming 

17, Block sorting - relations 

18, Block sorting - flexibility 

19, Word meaning 

20, Figure completion 

21, Directions test, complexity, 

color and position 



Hypoth esized Factor Content 
cognition 

convergent production 
cognition 

convergent production 

convergent production 

cognition and 
convergent production 

maturational level indicator 

maturational level indicator 

divergent production 

divergent production 

divergent production 

divergent production 

divergent production 

divergent production 

convergent production 

convergent production 

divergent production 

divergent production 

cognition 

divergent production 
cognition 

divergent production 
convergent production 

convergent production 
convergent production 



22, Stick test, matching 
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Selection and Training of Project Personnel 



A search was made for qualified Individuals who were available to 
assist with the data collection. They were selected according to such 
criteria as educational bftckgroundy psychological sophistication^ and 
Interest In the project. It wrs Important also that they have apore- 
clatlon for the Importance of following strict procedural directions and 
maintaining experimental controls* "t the came time experience with 
young children and liking for them, with ability to fiain rapport v/lth them 
were considered especially Important for work with preschool children^ 

One well qualified nerson was selected who did the testing In the 
Detroit area under the supervision of Stott. In Arizona several Indi- 
viduals participated In the testing under the supervision of Ball. All 
were advanced students of psychology - In one Instance a member of the 
university faculty. In each center part of the testing was done by the 
Investigator. V.'e were fortunate In obtaining at each center a well qualified 
and Interested person to serve as facilitator and coordinator, who located 
sources of child subjects, and made arrangements with mothers and nursery 
schools for the testing. 



Selection of Subjects 

In order to limit the problem somewhat In terms of number of variables 
It was decided to control the factor of race by using only English speaking, 
white children In this particular study. Mo attempt was planned to control 
for, or study the effects of social class per se, but since the preschool 
child generally Is In closest association with his mother his cognitive de- 
velopment Is undoubtedly largely shaped by the quality of stimulation his 
mother provides. On the theory that quality of stimulation a preschool 
child receives depends to some degree upon the level of his mother's educa- 
tion, It was decided to Include mother's educational level as a selection 
criterion. Hence three levels were arbitrarily chosen: elementary school, 
high school graduation, and college graduation. Since the high school 
graduate level Is most commonly attained by women prior to marriage In our 
culture, our plan called for 50 percent of our young subjects to have 
mothers with four years of high school, but with not more than one year 
of additional education or training. It was hooed that we could obtain 
about equal numbers of cases with college graduate mothers and with* mothers 
of ninth grade or less education to constitute the other 50 percent* 

Our plan called for a total of ^^00 child subjects. Since there were 
two bases of operation In this project, the number of subjects tested 
at the two centers were planned to he approximately equal and with the 
same distributions with respect to education of mother. An effort was made 
also to obtain equal numbers In each group whose ages fell within the age 
ranges 4-0 to 4-6 and 4-7 to 4-11, and equally divided as to sex. Table 2 
shows the actual distribution of the subjects tested In terms of these 
various selection factors. 










TABLE 2 



Distribution In Terms of Geographic Location, Mothers* Educational 

Level, and Sex of Children Tested 





Mothers* Education 
Level 


Boys 


Girls 


Totals 




Midwestern Sample 


Elementary 


27 


23 


50 






High School 


51 


50 


101 






College 


33 


15 


68 






Total 


III 


108 


219 




Vtestem Sample 


Elementary 


23 


29 


52 






High School 


51 


53 


104 






College 


26 


25 


51 






Total 


100 


107 


207 




Total Sample 


Elementary 


50 


52 


102 






High School 


102 


103 


205 






Col lege 


59 


60 


119 






Total 


211 


215 


426 









Procedures for ?>coring the Test Items 




Certain of the test items were timed and offered no difficulty in 
scoring* However , many of the items required careful study to determine 
an appropriate method of scoring. This was done independently by the 
two investigators and the determination of the final scoring was arrived 
at through conference with the purpose of making it as non -comp Heated 
and objective as possible* The 426 protocols were scored independently 
and checked by the two investigators* The data as collected and scored 
were transcribed from the original tabulation sheets to a form more 
convenient for the preparation of punched cerds* 

In the early tabulation process, it was discovered that several of 
the time-to-completion distributi >ns of scores were skewed, and they were 
therefore C-scaled for analysis* Other scores were entered in their 
natural form* 

In order to ascertain that the reqi'i rements of the Pearson-r were 
met, and to provide scores in a form aooropriate to the Ct-methodo1ogy to 
be applied later, a scheme was devised to transform each measure into 
the closest possible approximation of a Gaussian 5-category scale* Follow- 
ing the area-transform procedures typically used in developing C scale 
or stanine scores, five categories were defined having as their limits 
the following cumulative proportions* 

Value Limits (cp) 

1 * 0000 - *0667 

2 *0668- *3084 

3 *3085- .6914 

4 *6915- .9331 

5 .9332-1.0000 



Limits (cf) 

1-28 

29-130 

131-292 

293-294 

395-423 



Analysis and Findinqs 



The Factor Analysis 



The intercorrelations among the scaled values for the 22 test item 
scores (M = 4231 ) appear in Table 3. AH are Pearson-r 's except for 
those involving variable 5, 6, 13, 14, 17 and 18, which are point- 
biserial r's, because those variables are dichotomous. Correlations 
among dichotomous items are phi coefficients* Because the dichotomies 
arose from the evaluations of* the tasks and were not arbitrarily derived 
from clearly continuous variables, no adjustment for continuity was made* 

Principal components were extracted using the Honeywell 2200 
installation at the Computer Center, l^ent State University (as were all 
other niajor computations). The initial estimates of communal ities were 
the highest correlation of a variable with &ny other* The program used 

1 Because of incomplete data, three cases were eliminated reducing the 
number to 423* 
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Iterates until stable convnunal ities are obtained for a specified number 
of factors » in this case five* A sixth factor was computed and presented 
in the computer output* 

The six principal component sobtained are presented in Table 4« It 
will be noted that the lov ' t eigenvalue (root) for these six components 
is only *2681, quite a bit below the values frequently recommended* How- 
ever, in this study some logically distinct factors were represented by 
only two or three measures; thus, the choice to accept components with 
relatively small eigenvalues seems justified. If one wishes to restrict 
interpretation to the first two components whose eigenvalues exceed 
unity, an inspection of the first two columns, A and B, suggests that the 
major differentiation would be between the verbal fluency group (variables 
8» 9 $ 10, 11, 12, 19) and the general reasoning group (3» 4, 13» 20, 21, 
22 )* 

I 

The first five components were rotated to the varimax criterion 
with the results presented in Table 5* Because it appeared that the 
sixth component would contribute to further differentiation of the factor 
space, and because the varimax solution seemed unsatisfying, the six 
components were rotated graphically to joint criteria of hyperplanar 
scope and orthogonality of factors* The results, which appear to meet 
the intuitive notions of simple structure and to exhibit factors that 
are interpretable rather easily^ are shown in Table 6* 

Factor Interpretation 

The six factors with their significant factor loadings follow below* 
Loadings of *30 or more absolute value are included plus, in parentheses 
at the end of the list those loadings for items which nearly approximate 
this minimum and which seem logically to bear relationship to the factor* 

Factor A - Convergent Production of Figural Systems (NFS) 



*52 


13 


Copy Star 


*48 


20 


Figure completion 


*40 


22 


Stick test, matching 


*35 


3 


Six -cube pyramid 


*34 


4 


Hidden figures (C*37) 


*33 


14 


Copy diamond 


Hyperplane; 




5, 6, 8, 11, 17, 19 



This group of measures was quite easily identified* All involve 
production of a clearly defined percept* Most percepts are sufficiently 
complex to warrant the category of systems, at least considering the 
age of the examinees* Perhaps a more popularly meaningful name for 
this factor is Ability to organize special systems , a variety of con- 
vergent 1y productive thinking* 

It is noteworthy that the psychomotor tasks (5» 6) and the verbal 
tasks (8, 11, 19) ar e in the hyperplane of this strong factor* 

A letter and number in parenthesis refers to another factor and the 
loading that item also bears of that factor* 
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TABLE k 



Unrotated Factor Matrix (Principal Components) 



Variable 


Roots 


Communal Ity 


I 


11 


III 


IV 


V 


VI 


1 


4.2349 


.3545 


.272 


-.255 


.068 


-.453 


•.116 


.003 


2 


1.1 SS2 


.3410 


.342 


-.130 


-.072 


-.389 


-.236 


-.013 


3 


.6674 


.2571 


.452 


-.208 


-.095 


• 009 


.009 


.045 


4 


.4871 


.3775 


.573 


-.170 


-.015 


• 110 


-.087 


-.136 


5 


.4268 


.2400 


.052 


-.231 


.340 


.072 


.233 


-.110 


6 


.2681 


.3578 


.275 


-.256 


.373 


.131 


.267 


-.058 


7 


.2009 


.3086 


.547 


-.001 


.013 


-•031 


-.089 


.023 


8 


.19S1 


.2964 


.432 


• 326 


-.023 


••026 


-.041 


-.201 


9 


.1148 


.3981 


.501 


.275 


-.255 


.033 


.068 


-.239 


10 


.0994 


.4867 


.659 


• 163 


.117 


-.075 


.076 


.098 


11 


.0776 


.3686 


.471 


.336 


.143 


• 109 


-•OO3 


.184 


12 


.0S90 


.5575 


.657 


• 284 


•.061 


.046 


• 207 


.141 


13 


.0S12 


.3059 


.374 


-•231 


-.312 


.127 


• 031 


••OI8 


14 


-.0347 


.133s 


.197 


-.225 


-.171 


•065 


• 098 


-•132 


15 


-.0456 


.1499 


.296 


• 109 


-.145 


-.045 


• 162 


-.003 


16 


••O683 


.2829 


.512 


•098 


.025 


-.089 


•049 


.087 


17 


-.0990 


.2244 


.334 


•• 191 


.168 


•002 


-.221 


-.094 


18 


-.1161 


.1245 


.261 


-.176 


.022 


•045 


-• 151 


.039 


19 


-.1371 


.4007 


.511’ 


•210 


.258 


.075 


-.154 


-•067 


20 


•• 1 682 


.2909 


.363 


-.299 


-.209 


• 161 


-.049 


.137 


21 


•• 1 896 


.4049 


.610 


••O68 


.064 


-•O26 


-• 156 


-.020 


22 


-.2203 


.2972 


.369 


••387 


-.041 


.095 


•027 


• 106 



(130 



TABLE 5 

Factors Rotated to Varimax Criterion 



Variable 


1 


2 


Factors 

3 


4 


5 


1 


.103 


1 

• 

O 

SO 


.093 


-.534 


-.223 


2 


.277 


-.IM) 


.158 


-.456 


.131 


3 


.271 


-.379 


.109 


-.125 


-.112 


k 


.372 


-.395 


.125 


-.027 


-.260 


S 


-.048 


-.005 


.477 


.019 


-.031 


6 


.127 


-.116 


.574 


.040 


-.087 


7 


.446 


-.214 


.053 


-.099 


-.226 


8 


.528 


.023 


-.103 


.020 


-.077 


9 


.572 


-.187 


-.162 


.030 


.089 


10 


.653 


-.084 


.161 


-.095 


-.136 


11 


.562 


.060 


.047 


.159 


-.138 


12 


.727 


-.144 


.073 


.041 


.071 


13 


.150 


-.519 


-.020 


-.031 


-.017 


14 


.058 


-.343 


.074 


-.051 


.059 


15 


.332 


-.120 


-.008 


-.059 


.143 


16 


.478 


-.110 


.029 


-.117 


-.168 


17 


.146 


-.170 


.132 


-.087 


-.387 


18 


.101 


-.225 


.057 


-.045 


-.241 


19 


.510 


.037 


.100 


.093 


-.349 


20 


.131 


-.509 


.041 


-.009 


-.112 


21 


.453 


-.256 


.090 


-.120 


-.334 


22 


.104 


-.457 


.226 


-.085 


-.139 
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The Six Graphically Rotated Orthogonal Factors 
(Decimal points omitted) 
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The significantly loaded Items are underlined. 
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Factor 6 - Divergent Production of Semantic Units (OMU) 



.62 


12 


•55 


11 


.54 


10 


.38 


16 


.33 


19 


.31 


7 


(.22 


15 



Agent ction, no* of elaborations (F*38) 
Agent Action, no* of replies 
Action Agent, no* of replies (F*32) 

Food naming 

Word meaning (F*37; C*^iO) 

Round things 

Stick test, production (F«22) 



Hyperplane: 1, 5, 13» 17, 18 



/ 



Here, clearly, is ideational fluency in the classic form* It is 
simply the Ability to produce a variety of ideas in words' * In the hyper- 
plane are representatives of cognition (I, 17, 18) and convergent figural 
production (13, 11^)* 

The longitudinal potential of this factor is suggested by the univocal 
loadings of Food naming and Round things* both close relatives of ideational 
fluency (OHU) tests for older children and adults* 



Factor C - Cognition of Semantic Systems (CMS) 



•42 


17 


•41 


21 


•40 


19 


.37 


4 


(.28 


18 



Block sorting, relations 
Di recti ons 

Word meaning (F*37; B*33) 
Hidden figures (A*34) 

Block sorting, flexibility) 



Hyperplane: 5» 9, 12, 13» 15 

The familiar label general reasoning seems a useful name for this 
constellation of tasks* Following complicated directions and seeing 
relational alternatives are typica) representatives* 



It is significant that verbal fluency (9, 12) is represented in the 
hyperplane* Evidently ^>ord meaning at this age draws on productive, 
as %#e1 1 as cognitive abilities as shown by its loadings on Factors B and F, 
not an unreasonable description of vocabulary learning* 



Factor 0 - Ccnvergent Production of Figural Units ^NFU) 

*57 1 Little pink tower 

*I}8 2 Three-cube pyramid 

Traditionally this pair of tasks has had the label of Convergent 
Production of figural units* Another meaningful label could be 
Speediness in Special modeling * It is to be noted that both of these 
test items are scored in terms of time for completion, and are the 
only test items so scored* 

The hyperplane of this factor is broad, including representatives 
of most other factors* 
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Factor E - Fiychomotor Control (small muscle) 



,55 Thumb and finger opoositlon 

•<i8 5 Fist and thunfe 

Hyperplanet 1» 7» 9 $ 11 » 12, 13» 15, 16, 13, 19, 20, 21 

These two Items were tentatively judged by us to be msturatlonal In 
nature. The factor analysis bears out this Identification, This Is the 
clearest factor In terms of Its separation from the other five In this battery, 
as Its hyperplane Includes a representative of each of the other factors. 

The appearance of this factor Indicates that, although 4-year»o1ds differ 
In small muscle control, these differences are unrelated to the so-called 
''Intellectual" differences. The Implication Is that "readiness" for "Intel- 
lectual tasks such as those Involved In the other factors differentiated In 
this analysis# 

However, even though these manipulative tasks Involve largely physical 
control of fine muscles, they too require mental operations, but not In a dlf- 
fereniiiatlng way# Similarly, performance on "Intellectual" tasks require motor 
skills for their execution, yet In this sample those skills, for example, speech, 
are not differentiating. Nevertheless, It must be pointed out that while many 
of the test Items Included In this study are concerned %<r1th manipulation of 
objects. It Is obvious from the factor analysis findings that they cannot be simply 
regarded as purely motor tasks. 



Factor F - Divergent Production of Impllcrtlons (OMI) 



.58 


9 


.52 


8 


.38 


12 


.37 


19 


.32 


10 


(.22 


15 



Ambiguous forms - elaborations 
Miguous forms - Ideas 
Agent Action - elaborations (B#62) 
Word meaning (C#k0; B#33) 

Action Agent - replies (B,54) 

Stick test - production (B#22) ) 



Hyperplanet 1, 3» 5, 6, 14, 18, 20 



The separation of this factor from OMU Is not as deer as one might hope, 
but the much larger loadings of the Ambiguous forms measures suggest both 
more Imagination and the presence of an ability for producing figural as 
well as semantic elaborations# A commonly used name for this factor Is 
originality . 

The hyperplane Is predominantly representative of factors A and E, both 
of which require convergent thinking. 



The Measurement of Factors In Individual Children 

The six factors described above are Interpreted to represent specific 
abilities of young children - abilities which are among the constituents 
of the overall complex of abilities which we call "Intelligence". 
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In order to determine the significance of a factor in relation to other 
variablesy a mef^ns of aporaising it in children must be provided. A 
scoring method must be devised which willyield comparable scores 
on each of the factors* For our purpose here, factor scores were 
computed using the formulation recommended by Harman (I960) involving 
the matrix of test scores for individual children* the inverse of 
the matrix of intercorrelations of the test item scores* and the factor 
loadi ngs* 

Correlational Analysis of Data 

Factor scores on each of the 423 children were computed in prepare* 
tion for the correlation analysis of our data. Table 7 lists the 12 
variables* Table S shows descriptive statistics and Table 9 is the 
correlation matrix* 12 variables* 



Table 7 

Listing of Variables for Correlational Analysis 

Variable 

1* Factor A (NFS) Ability to organize spatial systems. 

2* Factor 6 (DNU) Ideational Fluency 

3* Factor C (CMS) General Reasoning 

4* Factor 0 (NFU) Speediness in spatial modeling 

5* Factor E (NFS) Psychomotor control (small muscle)* 

6* Factor F (OMI) Originality 

7* Age of child coded 0*11 in months past 4 years* • 

8* Sex of child; boy coded 1; girl coded 2* 

9* Area of testing* Phoenix coded 1* California coded 2* and Detroit 
coded 3* 

10* Education of mothers: 9th grade coded 1* high school coded 2* 

college coded 3* 

11* Father's presence in home; daily coded 1* weekends coded 2* 
occasional visits coded 3; never coded 4. 

12* Source: nursery school coded 1* non-nursery school coded 2* 
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TABLE 8 



Meant and Standard Deviations of the 12 Variables In the 

Correlational Analysis 




1 


2.702 


2 


2.395 


3 


2.523 


4 


2.255 


5 


2.706 


6 


2.281 


7 


5.494 


8 


1.504 


9 


2.125 


10 


2.043 


11 


1.362 


12 


1.279 



.709 

.752 

• 724 
.826 
.833 

• 742 
3.271 

•500 

•948 

• 720 
.917 
•448 
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If r is greater than .096 it is significant at probability less than «05 

If r is greater than .126 it is significant at probability less than .01 

If r is greater than .137 it is significant at probability less than .005 

If r is greater than .160 it is significant at probability less than .001 

( 20 ) 




The main purpose of the correlational analysis was to bring to 
light any relationships that might exist between the selected classl- 
ficatory variables and the ability factors* As Table 10 showsy of the 
66 correlation coefficients 14 are significant at less than the one per- 
cent level of confidence* 

Sex 

. The relationships of sex (variable 8 ) to factor scores are not 
substantial; the sex differences noted In older chlldreny particularly 
that suggesting that girls are more fluent than boysy would seem to have 
their Inception after the child Is five years old. In fact, the only 
statistically significant relationship with sex suggests that girls do 
better than boys at general reasoning (variable 8 with variable 3» i* * *160) 
A correlation of this magnitude Is of no practical significance* It Is 
clear that separate norms for boys and girls of 4 to 5 years are not 
necessary* 

It Is Interesting to note In connection with sex differences that 
In replying to *Vhat can you do with a knife?" (Agent actlony Question 4) 
a surprising nuiSber of children gave ansvfers Involving aggression toward 
other persons (see Table 10)* For example: '*You can cut people's heads 

off*" "You stick the knife In people and kill them*" "Kill somebody" 

"Kill bad !guy.s"* There were 25*6% of such replies for the total of 426 
chlldreny but this Includes of the boys and only I53S of the girls* 

The sex difference Is significant (X^ = 25*67: p ^*001)* 



TA«LE 10 



Number of Children Giving Agg|ress1ve Responses to 
'What can you do with a knife?" 

(Test Item lOy Question 4) 



All .Khildi: 



Aggressfve 



Bovs 

'Aggressi ve 



Girls 

Aggressive 

Responses 



Education 


N 


No* 


% 


N 


No* 


% 


N 


No* 


% 


Elementary 




32 


ii.*r 




i9 


TO 


S2 


3 


5*^ 


High School 


20$ 


55 


26.8 


102 


30 


29.4 


103 


25 


24*3 


Col lege 


H9 


22 


I8.S 


f 59 


17 


28.8 


60 


5 


8*3 


Total 


426 


109 


25.6 


j 211 


76 


36.0 


215 


33 


15.3 



Comparing the three groups of subjects based on mothers' educotlony 
the general trend was In the direction of a decrease In aggressive re- 
sponses with Increase In education of mother* In the case of the girlsy 
howevery this trend did not hold* Only 5*^ of the elementary education 
groupsy as compared with 24*3% of the high school groupy gave aggressive 
responses* The percentage at the college level was only o*3%> 



Clearly the girls In general* who gave 47% of the total answers to 
this question* found less aggressive things to do with a knife* The 
Influence of television and movies* can be suspected as a prime cause of 
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the aggressive responses. Certainly there seem to be few children who 
do not have television in their homes and few who do not do indiscri- 
minate viewing. Most children, no matter how much or how 1i ttle educati on 
their parents have acquired, have more or less frequent opportunities 
to see movies. It is not directly evident why the girls whose mothers 
are high school graduates should he more aggressively inclined with 
knives than the girls whose mothers are of the eighth grade and college 
graduate level. 



If one were to expect chronological age to make a sizeable contri- 
bution to differentiation of chi1dren*s factor scores, the general 
pattern does not bear out such an expectation. Inspection of Table B 
in the Appendix II (where cumulated frequencies of factor scores are 
presented for each of the twelve age groups), will show the progression 
of means of factor scores having significantly non-zero correlations with 
age (see Table 10). To find individual frequencies at a specific score 
level for a specific age, one may subtract the appropriate cumulated 
frequencies. For example, in Table 3 (a*>pendix II), at the level of 
scores from 2.00 to 2.99 on Factor A at age 4-1, there are 23-8-20 
children. Individual frequencies could be cumulated across age levels, 
and this would be the proper procedure were one to predict “factor age'* 
from factor score. However, the value of the correlation between score 
and age would not change noticeably. In view of the low values already 
obtained, such an investment does not seem worthwhile. 

Perhaps the most interesting outcome of the comparisons of factor 
scores with age is that the relationship is much less (and insignificant) 
for Factor 3 (Ideational fluency) and Factor F (Originality), the two 
divergent thinking abilities, than for the two convergent abilities. 

(A and 0), and psychomotor control (E), all stati stical 1y significant 
(r*s of .247, »259, and .271 respectively). This finding indicates an 

increase in convergent 1y productive thinking, along with the maturation 
of fine muscular control, even within the narrow age range of 12 months, 
with no evidence of concurrent grwth in divergently productive thinking 
C*ideationa1 fluency" and "originality"). The implication here appears 
to be that the socializing influences of the 4-year-o1d*s environment 
are generally not conductive to growth in spontaneity and originality. 

Education of Mother 

Presumably one of the most important features of the 4-year-o1d*s 
environment is his mother and his relationships with her. Since he 
normally spends much of his waking time in her care and under her control, 
the quality of verbal communication and interaction between him and his 
mother is presumed to be a crucial influence upon his general cognitive 
development. 

As indicated earlier, one of the criteria in the selection of our 
young subjects was the education level of their mothers (25% at elementary 
school, 50% high school, and 25% college graduate)i The correlations 
of this variable with the ability factors are given in Table 9. 
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Factor C (General reasoning) is most related to mothers* education, 
while Factors, B, D, and F also yield correlations significantly greater 
than zero. All these factors seem to be related to child behavior in 
which mother could easily become involved at an intellectual level. It 
may be that better educated mothers tend to expose their children more 
to thinking tasks. 

In this connection the possibility of a genetic component cannot be 
put aside, although one would need to explain why a genetic influence 
was not as effective for Factor A performance as for the others. However, 
as with age, the correlation values although statistically significant, 
are too small to support confident prediction. 

Table C in the appendix contains the cumulated frequencies of factor 
scores within the three categories of education of mother. 

Area of Residence and Nursery School Attendance 

It will be noted that nursery school attendance was not used as a 
criterion in the selection of subjects. It turned out, however, that 
305 (72%) of the 426 children were attending nursery school at the time 
they were tested. The correlation of -.488 (Table 10) between areas of 
residence and nursery school attendance reflects the fact that the 
majority of the nursery school children were in the Detroit portion of 
our sample. 

Among the highest of the correlations shown in Table 9, are those 
of area of residence with three of the ability factors (A, 6, and F). 
These coefficients, negative in sign due to the way area was coded for 
Correlations (see Table 7), indicate that those factor scores tended to 
be higher for the western, than for the midwestern sample. It is im- 
possible to account for these “area'* differences with the data at hand. 
There are, of course, a number of possible bases for these results. The 
testing, for example, was done by different individuals in the two areas. 
In the Detroit area the great bulk of the testing was done by one person. 
In the Phoenix-California area as many as seven people did the testing. 

In both areas, however, the testing was done by competent, well-trained 
persons. Another possibility is that the correlations represent real 
group differences in the children from the two areas. With the exception 
of the "elementary educationM segment of the sample, the majority of the 
Western children were of the University Community of Tempe, and of 
relatively affluent and "privileged" areas of California, whereas the 
Detroit sample tended to be more cosmopolitan in nature. At any rate, 
the three significant correlations show "superior" performance on the 
part of the western sample on tests of ability to organize spatial 
systems, ideational fluency, and originality. 

A Search of Evidence of Thinking Types 

A study was made of ability-pattern similarities in our sample 
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of children with the purpose of looking for evidence which would support the 
concept of thinking ’’types** in children* 

A "d" type analysis was utilized for this purpose* In Q-methodology 
the individuals become the "variables" and the test-item scores become the 
"population".* Correlations among individuals are computed* 

In this instance, 31 children were selected on the basis of their pro- 
files of "quick scores"’ on three ability factors; cognition of semantic 
systems (general reasoning), ideational fluency, and convergent product jy 
of^Tgural systems (ability to organize spatial systems)* Wnile It would 
have oeen possible to select children in terms of their profiles on the 
si)( ability factors presented earlier, such a selection would have reduced 
the present aspect of the study to a mere demonstration* Scores of the 31 
selected children on the six final factors are presented in Table 11* 

The selected children were first assigned to five small groups in 
terms of their three-score profiles* Finally all 31 children constituted 
Group VI* Table 12 shows the location of each child by ability profile 
and group in terms of the number 1 to 31 which were arbitrarily assigned 
to the children* 

In the profiles the order of the three letters identifies the abilities 
as follows; The first letter in every instance represents cognition of 
semantic systems *"tne " second letter always represents id^tional fluency^ 
and the third letter represents cgnverynt production* The Mrticular 
letter or B or C), on the other hand, indicates the child*s quick- 
score classification on an ability factor; A always means an upp^ quartile 
rating, B always means the child’s performance placed him in the middle half 
of the group and C always indicates the lower quartile* For example, the 
profile CAB applies to a child who is in the lyyr quartile on cognition 
of semantic systems* in the upper quartile on ideational fluenc y# ond in 
the middle half on convergent oroductiw^n figural context* lable 13 
summarizes the compositiori o^ the profile-type groups, and the meanings 
of the quick score profiles* 

The (I-Analysis Findings * The children (variables) of each of the 
fix groups were intercorrelated and the correlational matrix in each case 
was factor analyzed* Tables 14 and 15 present the rotated factor matrixes 
gf Groups I and II* It will be noted that these two groups were identical 
as to quick score profile conformation* 

In Group I, two factors were clearly identifiable as profile-type ABC 
and profile-type BCA, but the persons selected for type CAB did not stay 
together* In Group II, however the profi le-types BCA and CAB, but not ABC, 
were supporf^ed by obtained factors* In both groups, then, the obtained factors 
supported profile types* The two representative persons in each case, of 
course, correlated higher with each other than with any other persons in 
the group* 

In a similar pattern Groups II and IV each had representatives of 
profile types (Tables 16 and 17)* In Group III profile-types BAC and CBA 
were supported by obtained factors* In Group IV all three profile-types 
Mere clearly supported by the three obtained factors* 

* See below for explanation of ’’Guick Score". 
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TABLE 11 



Scores on Six Final Factors for 31 Children Selected 

For Q Analysis 



Var* 


Profile 


Factor A 


Factor B 


Factor C 


Factor 0 


Factor E 


Factor F 


1 


ABC 


1.492 


2.545 


3.174 


2.668 


1.972 


2.412 


2 




2.041 


2.475 


1.548 


2.317 


1.100 


3.539 


7 




1.590 


2.342 


3.095 


3.722 


.912 


2.207 


8 




2.345 


2.677 


1.101 


2.047 


3.110 


3.603 


25 




1.622 


2.450 


3.011 


1.063 


2.851 


3.148 


3 


BCA 


3.677 


2.476 


2.904 


I.36O 


3.448 


1.857 


4 




3.020 


.815 


3.262 


2.656 


2.249 


1.703 


9 




2.591 


2.327 


3.464 


3.425 


3.467 


.882 


10 




2.966 


1.576 


3.541 


1.125 


3.036 


1.092 


5 


CAB 


3.101 


3.784 


2.021 


2.350 


7.390 


1.873 


6 




2.377 


2.865 


.796 


2.639 


2.139 


1.029 


11 




2.674 


2.522 


1.621 


2.823 


2.178 


2.959 


12 




2.597 


3.248 


1.883 


.869 


1.975 


2.286 


26 




2.482 


3.293 


2.138 


1.159 


3.220 


2.106 


27 




3.965 


2.095 


.593 


3.120 


3.372 


2.486 


28 




3.161 


3.271 


2.084 


2.064 


1.946 


3.418 


29 




2.302 


3.062 


1.527 


3.830 


3.475 


2.634 


13 


ACB 


2.800 


2.524 


2.714 


2.090 


.469 


2.603 


14 




2.735 


2.691 


2.206 


2.400 


3.259 


2.906 


19 




1.677 


2.033 


2.654 


1.714 


3.193 


3.097 


20 




2.444 


2.432 


3.099 


1.653 


3.655 


2.270 


15 


BAC 


2.204 


3.669 


1.639 


1.910 


3.383 


2.230 


16 




1.699 


2.923 


2.651 


1.283 


3.2B1 


2.426 


21 




1.942 


3.422 


1.287 


2.373 


2.036 


2.190 


22 




2.272 


3.219 


1.878 


1.779 


1.969 


3.830 


30 




1.616 


2.426 


1.936 


1.782 


3.141 


3.145 


17 


CBA 


3.643 


2.927 


3.055 


.682 


3.167 


.935 


18 




3.182 


1.522 


2.317 


2.839 


3.683 


1.531 


23 




3.934 


2.288 


2.582 


2.815 


3.454 


.837 


24 




3.839 


2.555 


2.333 


1.405 


3.352 


.805 


31 




4.399 


1.135 


2.636 


1.291 


3.270 


.671 



ABC should be highest on Factor C, moderate on Factor B, and low on Factor A. 
Discrepancies between Quickscore profile and the Factor scores derive from 
selection of tests and greater precision in the Factor scores* 
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TABLE 12 



0 



El 

D 

B 

B 

B 



B 

a 

0 

D 



Q 



Location of children by ability profile and group 



Profile & Ident^N^ 



II 



III 



IV 



A>C» 393 
379 
398 
133 
192 



BCA- 470 
390 
452 
486 



CAB- 287 
465 
164 



105 

104 

185 

271 

295 



ABC- 127 
305 
329 
340 



BAC- 297 
~ 324 
334 
278 
139 



CBA- 492 
227 
293 
155 
458 




1 

2 



7 

8 



25 



3 

4 



9 

10 



5 

6 



11 

12 
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VI 



1 

2 

7 

8 
25 



3 

4 

9 

10 



5 

6 
11 









12 






26 


26 




• 


27 


27 






28 


28 






29 


29 


13 






13 


14 






14 




19 




19 




20 




20 


15 






15 


16 






16 




21 




21 




22 




22 






30 


30 


17 






17 


18 






18 




23 




23 




t4 




24 






31 


31 



J 



TABLE 13 



Assignments to Groups by Standing in the Six Profile Types, with 

Profi 1e Descriptions 



Chi I dren 
(Varlablesi 

». 2 , 7 , 8 

25 



3. 9 , t» 



5, 6, II, 
12, 26, 27, 
28, 29 



13, Hi, 19 
20 



15, 16, 21 

22, 30 



17, 18, 23 
24, 31 



Code 

ABC 

BCA 

CAB 

ACB 

BAC 

CBA 



Description 

Cognition of Semantic Systems - upper fourth 
Ideational Fluency - middle half 
Convergent Production in Figural Context - 
lower fourth 

Convergent Production in Figural Context - 
upper fourth 

Cognition of Semantic Systems - middle half 
Ideational fluency - lower fourth 

Ideational Fluency - upper fourth 

Convergent Production in Figural Context - 
middle half 

Cognition of Semantic Systems - lower fourth 

Cognition of Semantic Systems - upper fourth 
Convergent Production in Figural Context • 
middle half 

Ideational Fluency - lower fourth 

Ideational Fluency - upper fourth 

Cognition of Semantic Systems - middle half 
Convergent Production in Figural Context - 
tower fourth 

Convergent Production in Figural Context - 
upper fourth 

Ideational Fluency - middle half 
Cognition of Semantic Systems - tower fourth 
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TABLE 14 



Rotated Factor Matrix^ Group I - Q-Analysis 



Child 


Profile 


1 


2 


3 


1 


ABC 


-.205 


-.124 


1 

• 

0 


2 


ABC 


.152 


-.045 


••53T 


3 


BCA 


.562 


-i2 


-.228 


4 


BCA 


-.124 


-.m 


-.088 


5 


CAB 


1 

o 

00 

• 


.in 


-.247 


6 


CAB 


.181 


CO 

CM 

o 

• 

1 


-.313 








BCA 


ABC 




' 


TABLE 15 








Rotated Factor Hatrix^ Group 


II9 0 Analysis 


cMId 


Profi 1e 


1 


2 


3 


? 


ABC 


.099 


.064 


-.438 


8 


ABC 


-.987 


.507 


-.026 


9 

10 


BCA 

BCA 


.534 

.m 


-.125 

.010 


-520 

-147 


11 


CAB 


.IT? 


.556 


-101 


12 


CAB 


.298 


.58? 


.075 






BCA 


CAB 








TABLE 16 








Rotated Factor Matrix^ Group o. 


-Analysis 


Child 


Profile 


1 


2 


3 


13 


ACS 


-.021 


-.131 


.558 


14 


ACB 


AZi 


-.038 


.199 


15 


BAG 


.749 


-.025 


-.210 


16 


CBA 


- .887 


0 

00 

• 


-.012 


17 


CBA 


.155 


^498 


.159 


18 




-.128 




-.313 



BAG CBA 
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TABLE 17 

Rotated Factor Matrix, Group IV Q Analysis 



Child 


Profile 


1 


2 


3 


19 


ACB 


^ -ZIZ 


.000 


.364 


20 


ACB 


.700 


.177 


.122 


21 


BAC 


.099 


-.038 


.609 


22 


BAC 


.396 


-.236 


.718 


23 


CBA 


-.315 


.656 


-.055 


24 


CBA 


.153 


.75g 


.138 






ACB 


CBA 


BAC 





TABLE 

Rotated Factor Matrix, 


18 

Group V, 


0-Ana lysis 


Child 


Prof Me 


1 


2 


3 


25 


ABC 


.716 


-.159 


-.044 


26 


CAB 


.253 


-.074 


.183 


27 


CAB 


-.139 


.734 


.273 


28 


CAB 


.428 


.Vtj 


.010 


29 


CAB 


.100 


.769 


-.125 


30 


BAC 


.804 




-.070 


31 


CBA 


.T5o 


-.162 


.893 



CAB CBA 
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Group V consisted of 7 children, 4 of whom were selected to represent 
profile-type CAB and one to represent each of the profiles ABC, 3AC, and 
CBA* The rotated factors for this group are shown in Table 16« It will 
be noted that profile CBA, represented by child 31 » separated to form 
its own factor (Factor 3 )$ while BAC joined with representatives of CAB 
(children 26 and 28), and with *vbC to constitute Factor !• Factor 2 
contains the other two representatives of profile CAB* Profile CAB thus 
separates into two factors in the analysis of Group V* 

Finally the 31 selected children were combined in a single analysis. 
The results of this analysis are presented in Table I in the appendix* 

In this analysis the number of factors was specified as six because 
of the six profiles* This number may have been in error, as the profiles 
could be grouped logically into three bipolar pairs: ABC-CBA; BCA<*ACB; 
and BAC-CAB* On the other hand, the results of the principal components 
calculation indicates a strong probability of five or six components, and 
there appear to be no really marked bipolarity among groups of profiles 
in the correlation matrix* 

Si A : incipal comoonents were rotated to the varimax criterion* 

The lowest loading considered for interpretation was *50, based on 
the estimated stand«>rd error of a coefficient of correlation* Three 
fairly clearly identifiable factors, one for each of the profiles 
ABC, BAC, and CBA were found as listed in Table 19* It is of note 
that ABC and CBA, although 'logical' opposites, show up as orthogonal 
factors* The profile BCA-ACB is not dominant in any of the obtained 
factors* Three of the factors are unclear and are not interpreted* 



The Six Quickscore Profile-types Examined in Relation to their Representative 
Children's Scores on the Final Factors* 



An examination of the factor-score patterns of the representatives of 
each of the six quickscore profiles may be of interest* These relation- 
ships are presented in Table 12 above* 

Profile ABC (High in cognition of semantic systems. Average in Ideational 
fluency* low in ’ convergent production )* In terms of factor scores, these 
chi Idren were low in ability to organize spatial system (A), somewhat higher 
in ideational fluency (B) varied in general reasoning (C), average or above 
in speediness in spatial modeling (O), varied in psychomotor control of 
small muscles (E); and high in originality (F)* 

Profile BCA (Average in cognition of semantic systems, low in ideational 
fluency* high in convergent production )* In terms of factor scores, this 
"type" of child showed high ability in spatial organization of systems (A)* 
They were low to average in ideational fluency (B), had good ability in 
general reasoning (C), varied in capacity for motor speed (D)* They had 
excellent psychomotor control (E), but were relatively low in originality (F)« 







17 and IB, Block Sorting 



Item 17 deals with relations , and 18 
Hateriais s four sets of blocks, a circle. 
Each set graduated in size, and in color, 
making 16 blocks altogether. They are in 



deals with flexibil i ty , 
square, triangle and diamond, 
pink, blue, green and yellow, 
two boxes, with covers. 



Directions ! Say "Here are some pretty blocks," Place the boxes and 
their covers in a row. Select the largest block of each shape and place 
one in each box or cover. Spread the other blocks indiscriminately in 
front of the child saying, "Put all the rest of these blocks in the 
boxes where they belong," 



Record whether the child sorts first by color or shape and degree 
of success. Then remove the blocks, repeat with the same starting blocks 
and say, "Novi, do it a different way," If he starts to repeat the same 
sorting method, say, "Mo, do them a different viay," If he is confused 
and does not understand, say, "Let me give you a hint," and place the 
second row of whichever category he is expected to do. Record his degree 
of success on whether he repeats his first method of sorting. If the 
child has a comprehension of the sorting task, then the third type of 
sorting may be tried, involving size. 



Empty boxes again, and this time place each square block in a separate 
box. Say, "Now put all the blocks in the boxes where they belcn^," Check 
choice of sorting category and record the number of blocks correctly 
placed in each box. 

There are two types of scoring involved here. Test Item No, 17 
is the score of sorting relations . Is the child able to get the idea ov 
sorting either by color, shape, or size. No, 18 is a measure of how 
flexible the child is. This score is the total of the different methods 
of sorting used. If he sorts by only one method, his score is 1, if 
by both color and shape it is 2, and if happily he also sorts by size^ 
his score is 3* 

19, Word Meaning 

A series of the following ten questions comprise this test, 

1, V/hat is this? (Pencil) Hold the pencil out in front of the child, 

2, What is it for? 

3, *'^at is this? (Chair) Examiner puts her hand on the back of the 

child's chair, making sure that it is the chair itself 
that is meant. 

If, What is it for? 

5, What is this? (Show horse) 

6, What is it for? 

7, What is this? (Show dog) 

8, What is it for? 

9* What is a house for? 

10, What is a clock for? 
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Profile CAB (low in cognition of semantic systems* high in ideational 
fluency average in convergent production ). The factor scores of these child- 
ren showed mostly excellent ability in spatial organization (A)« They were 
verbally fluent with many ideas (B)* but they were poor reasoners (C)* Some 
were high and some were average in speed of spatial modeling (D)* Most of 
them were about average in psychomotor control (E)* and they showed an average 
degree of originality (F)» 

Profi le ACB (high in cogni tion« low in ideational fluency * average in 
convergent production ). The group with this profile tended to be average in 
spatial organization (A)* average in ideational fluency (B), somewhat superior 
in reasoning ability (C)* low average in speediness of performance in spatial 
tasks (0)* above average in osychomotor ability (E)* and somewhat superior in 
originality (F)« They were on the whole a fairly evenly balanced* average 
group. 

Profile 8AC ( average in cognition of semantic systems* high in ideational 
fluency , low in convergent production ). These children were genera'/ ly low 
average in factor scores in organizing spatial systems (A), They were excellent 
in verbal fluency and produced a variety of ideas ^B)* but their reasoning 
was poor (C), Some of them were speedier than others in spatial modeling (0), 
Their psychomotor control was mostly superior (E)* and they also tended to be 
superior in originality (F), 

Profile CBA (low in cognition of semantic systems* average in i deetional 
fluency, and high in convergent production ). The group of children represent- 
ing this profile were similar in certain respects* but different in other re- 
spects* than those of profile BCA, These children ranked high in spatial 
organizing ability (A)* low average* rather than low in ideational fluency 
(B)* and somewhat less superior in reasoning* but still relatively high (C), 

They were generally average in speediness in spatial modeling (0)* and* like 
the BCA group* they were high in psychomotor ability (E), They showed even 
less originality (F) thus ranking very low in this factor. 

These ability-type patterns and relationships may be summarized by 
means of the following scheme for representing dominant factor score ratings 
of the Quickscore profile groups. 



Very high 

Superior 

Average 


rating +++ 
++ . 
+ m. 




Low average 
Very low 
nixed 


M 




Quickscore Profile 
Group 


A 


B 


Factor 
C 0 


E 


F 
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++ 
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CAB 


++ 


+++ 


M 
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As further work Is carried out In this type of analysis It should be 
possible to gain valuable Insights Into the types of thinking In which a child 
Is strong or weak* Clues as to educational and environmental experiences and 
needs can be gained* Help can be given to parent s» teachers* clinicians* 
and social workers* where they may be of value not only In diagnosis but In 
planning for the child's future* Uhlie It may not be possible or desirable 
to produce similarity In pattern for all children* yet surely the balancing 
of abilities Is worthy of effort* There were children of this balanced type 
In our study* but they were eliminated In the selection of types for the 
profile analysis* Children who are weak In general reasoning can presumably 
be strengthened In that area by educational devices developed for that purpose 
Children who are Inadequate In their spatial perception could be given opportu- 
nities for developing greater power In that direction* Furthermore* the study 
of a group of children should reveal If they are lacking In divergent abilities 
because of environmental lacks* 

It will be Interesting to compare these four year olds In terms of patterns 
with their retests at age five* which Is Included In our next projected research* 



Conclusions and Implications 

As was stated early In this report relatively little reported research 
has been concerned with the Identification and measurement of ability 
factors (Guilford model) In children at the preschool levels* The present 
research has clearly shown that at least 6 specific "mental" abilities have 
become differentiated In children generally by age 4 years* 

These abilities were Identified as belonging to three different cate- 
gories of "operations*" In the convergent 1y productive category are the 
ability to organize related units into spatial systems* and the ability to 
reproduce with dispatch models from concrete elements (speediness In spatial 
modeling)* In the divergently productive category* "thinking" In the sense 
of a free flow of relevant Ideas (Ideational fluency)* and "originality" 
were Identified* In the cognitive domain Is the ability to perceive rela- 
tionships among parts* and to understand and to follow directions (general 
reasoning ability)* The sixth ability* which Is judged to depend largely 
upon the child's general level of maturation* Is the psychomotor control 
of the fine musculature* Thus we conclude that these 6 factors are among 
the "thinking" facilities of 4 to 5 year-old children* and that these abili- 
ties can be appraised In Individual children by means of the set tests 
described In this report* 

On the basis of evidence derived from our data by use of a "0" methodology* 
we conclude that 4 to 5 year-old children generally can be classified roughly 
Into "types" In terms of their ability profiles* 

Among the Interesting outcomes of this research are the findings re- 
lating to the development of certain of the abilities tested* First* the 
only ability factors that are significantly (p *005) related to age-at- 
testing were the two convergent production factors* Thus* within the 12 
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month age range there is no substantial evidence of growth in ideational 
fluency « ' *oriqina1 ity' * and genera! reasoning ^ while there is some evidence of 
i ncrease in the abilities which required concentration upon reaching specific 
endsy copying soecific modeitSf following directions* Mone of the relation- 
ships are large enough to warrant discussing a "factor age" analogous to the 
familiar '¥nenta1 age". 

The second finding related to the development of certain of these abi- 
lities was the relationshio between them and the educational level of mother* 
There was evidence of a slight trend toward higher scores in general reasoning, 
originality, and speed iness in spatial modeling in children of mothers with 
higher levels of education. The evidence, of course, is not conclusive, but 
the suggestion is that the preschool environment in the American culture 
general 1y does not provide optimum stimulation for the development of flexi- 
bility, spontaneity and originality of expression. Socialization tends 
rather to emphasize the importance of giving the "right" answers, following 
directions, copying models* The second suggestion is that parent education; 
and particularly education concerning the developmental needs of children, 
can be an important factor in early intellectual development. 

As was stated in the beginning of this report, much of the attention 
of child development researchers is being centered upon the problems of 
adequate and appropriate stimulation in infancy and early childhood. 

Evidence is accumulating which supports the view that the development of 
intelligence is not just a matter of maturation - the natural unfoldment 
of the genetically given - but rather that environmental stimulation is 
an extremely important factor in its development particularly during the 
early months and years of life. The findings of this project supoort 
this point of view. 
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APPENDIX I 



Plrectlona For Administering T he Test of Thlnkjm 

The testing should be done at a little table with 
The child should be seated so that his elbows are ^ ’ 

XrllllTa pticad so S2t the child can manipulate them aas 1y. 

m;UlXa%J;r?est1ng -^S^J^stnc"^^^ 

frmn <ii«tractinQ objects* such as toys* and from distrac g . 

'’cMid^an’lt Is usual ly^bast 

as parents or other children, are to be present In the room. 

The examiner should talk freely with the f 

fsxs Six!:!- s;:,tn;n:5 

to intrigue the child's curiosity* 

The Face Sheet will be filled In as far ” "‘‘eXleJed. 

Coordinator, but the ** ^‘J^Lded about the^chlld's performance 

AS much *te11 as ^sslble be reco?*d completely. 

^ i;2r«;*t«ts ^5 bJ've? sUS« deslreble to Introduce one thet 

l!Ts uren^: ' 

record should be made of such changes In sequence. 

No scorlnc should be attemoted by the Examiner, /he Important thing 

“.nii'.ssss r,rrr:u; 

nlrectlona for the Specifi c Test Itemsi 
1. Little Pink Tower 

Material Si Five pink blocks varying In size from }/8» to 2". 

the cSiii' i^hJ-srirsinf 

to this Httla baby block at the big block on the 

b^5m’^"and*the''l1tt1e bl^k on*the top." Whatever the response, knock 
$S^*?S;e;U5!:! tliIJng care to have the blocks near together In easy 

reach and thoroughly mixed. 
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Recordinq. If the tower is not built correctly, record result as ^a^|u<’e 
and simply record '*0X'* if order is correct. *itart timing when the child 
picks up the first block and stop time when the last one is placed, 
describe any further adjustments he may make, ’^'hen he stops, ask, "Are 
you finished?" Record time only if the result is correct. 



2. Three-cube pyramid . 

Material s ; *?ox of 12 unpainted, one-inch cubes 

With three of the cubes, build a pyramid on the table directly in front 
of the child. This consists of two blocks slightly separated with another 
resting on the two, evenly covering the open space. Enough room is left 
between the model and the edge of the table for the child's copy. W •* 
you work, "See what I am making? I wonder if you can make one just like It? 

Make it out of these and make it right there, "first pointing to the other 
three blocks that are placed on the table to the child s left and then to 
the space immediately in front of the child. Start 

as the child picks up one of the cubes to start his building. Do permit 
the child to destroy the model pyramid if it can be avoided. Say emphatically, 
"No, you make one like this. Make it out of these, right . 

again what the child is to do. Stop the watch as soon as the child has achieved 
a pyramid, whether or not he has removed his hand from it. Record the tiw« 
only if the result is correct . 



3. Six-Cube Pyramid Directions 

With six of the cubes, build 3 in 1st row, (H inch apart) 2 on top 
of these in the second row, and one on top. Say, "Now see what ^ 
going to make this time, a bigger one. I wonder if you can make one like 
this’ Make it right here, out of these," (pointing to the space in frojj^ 
of the child and the remaining cubes). "Make it just like this o^. 0° 

not permit the child to tear down the model if this can be avoided. Record 
the time only if the pyramid is built correctly. Record comments and 
other observations that can be made of this performance. 



4. Hidden Figures 

Materials! Three pictures: (1) Mary's kittens^ (2) mamma rabbit, and 

(3) bouncing or play balls on the grocery store shelves. 

Place picture #1, Mary's kittens, directly in front of the child* 
saying, "Here is a picture of Mary. She has some kittens. She has 
lost her kittens. Look all over the picture to see if you can find 

her kittens." 

Praise may be given for correct responses. Such as, ’That is good. 
Now find some more kittens," encouraging the child to examine the picture 

careful ly. 

Have child put his finger on the parts he identifies as kittens. 

If you are not sure of his identification, insist that he show you the 
kitten by putting his finger directly on it. Count number of correct 
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identiff cations and record. If he points to the same object more than 
once, do not count it. 

Even if the child fails picture #1, repeat the procedure for picture 
#2, mamma rabbit, saying, "Here is a picture of mamma rabbit. The baby 
rabbits are hiding from mamma rabbit. See if you can find them for her." 

Reoeat again for picture grocery store pretty balls, saying, 

"In this grocery store there are some bouncing balls hidden among these gro- 
ceries. See if you can find them." In each case, record only the number of 
objects correctly located. 

5. Fist and Thund) 

Directions* Place /our right hand in front cf ^ne child, resting your 
elbow on the table, V*hen you are sure of the child's attention, close 
your hand, holding the thumb straight up, and say, "See how I can make 
my thumb wiggle? Now, first shut your hand just as I do. Now see if 
you can make your thumb wiggle like mine." Record the hand used by the 
child and the degree cf success. No credit if fingers move with thumb. 

6. - Thumb-Finger Opposition 

Directions ; Face in the same direction as child is facing, so that, vben 
you extend your right hand, it is in the same relative position as the 
child's right hand. While you spread your fingers wide apart, holding 
your hand with the palm facing the child, say, "Now watch me and see if 
you can do this. Hold your hand out like this and keep your fingers 
wide apart." See that child spreads his fingers properly. Then say, 

"Now touch your thufli) to each finger this way." Demonstrate several times. 
"Now you do it." Three trials may be given. Record the degree of success, 
remembering that only the touching of all four fingers in succession with 
the fingers spread apart is credited as success. 

7. Round Things 

••Do you know what things are round? Tell me some things that are 
round." Urge the child to give more ansv/ers. Record all responses whether 
correct or not giving exact wording. Score is number of correct answers. 

8. Ambiguous Forms - Ideas 
Materials * Three ambiguous form cards. 

Hand Form 1 directly to the child with the number in his lovfer right 
hand corner. Ask, "V/hat is this?" Record whatever he says. Then ask, 

"What else can you see?" and urge him repeatedly for further responses 
by asking, "Can you see anything else"" Record verbatim evrrything the child 
says. Repeat this procedure for each of the other two cards. This test is 
scored ir two ways, in terms of separate ideas involving the whole object. 

The total number of these mentioned is used as the score of ideas. 
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9# Aniblguous ~ Elaborations 



The extra items mentioned such as 'It has a horn sticking 
"Here is a handle" or other discussions and elaborations in regard to 
tte nSmed are recorded for each card and totaled for an elabora- 

tion score* 

lOe Action Agent Test 
Materials: Six action questions: (I) 

(3) "\ihat melts?" W "’^hat stings?" (5) "^/hat exploded 

(6) "What smiles?" 

Method. Ask the child, "»/hat runs?" Whether or not he answers correctly, 

give Mm some more answers, like "boys," "girls," "dogs,' 

proceed with other action questions. If he gives only one or two 

in each case, urge, him to continue. Record all replies for each questi^on* 

If the child does not know an answer to the first questions, 

at least three other action questions before discontinuing. The score 

is the number of correct replies for all six questions* 

n. Agent Action. Number of replies 

Ask the following five questions with a supplementary question for 

each* 

1. What can you do with a ball? What el^ can you do 

2. Ifhat can you do with a wagon? vjhat e1»e can 

J. What can you do with a piece of paper? What 

/!. What can you do with a knife’ What else can you do 

5. What can you do with a bottle? '.Iiat else can you do with it? 

If the child cannot give an answer to the first 
illustrations such as "you can throw it" and "you can roll it. ^ e." 
case, keep asking, "What else’" until the child gives no more answers.. 

Record in detail all the child's answers. Ask all ®f them even 

if he fails the ones before. The score for this portion of the test is 

the number of correct replies. 

12, Agent Action - number of elaborations 

In the recording of all the child's answers in the above test item, 
many children will give elaborative details, such as "I can pull nv 
“Jlirin the wagonl and I can feed her too," or "My m^ 
with a knife and then she cooks them*" These extra ideas contributed 
in response to the questions are scored as elaborations. The to a 
nuirtber for all five questions is the score for this test item. 
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13* Copy Star 

Material S t A 3*» x 3'* card with a star (*) drawn on it consisting of 
three 1 inch lines intersecting each other at angles of 
60 degrees* 

Method: - Place the paper on which the line is to be drawn in front of 
the child* placing the card directly above the space on the section of 
the paper on which the child is to draw. Give him a pencil and say "See 
how nicely you can make one like this*" If he fails on the first try, 
have him try again* Do not let him draw on the test card* The score is 
either 0 or 1 depending on whether the child is able to make an acceptable 
copy* 



14* Copy Diamond 

Materials* A 3" x 3" card with a drawing in black ink of a diamond 

~ with a longer diagonal Ih inches* The shorter diagonal one 

inch and all four sides are one inch* 

Method: Present the test in exactly the same way as for drawing a star* 

Try not to be concerned if the child fails either or both of these tasks 
difficult for a 4»year-o1d but simply say sympathetically, 'That is a 
hard one to do, isn't it?" The score is 1 or 0 depending on whether 
the result is a success or failure* 

15, Stick Test - Production 

This test item is the second half of No* 22, Stick Test Matching 
and necessarily in administration follows No* 22* An error in programming 
produced this disarranged order* This portion of the test is designed 
to test the originality of the child in making stick patterns* Actually 
it appears in both divergent production factors. Ideational Fluency and 
Originality with rather low loadings in each* Not only does it evaluate 
originality but also the child usually names his production* Credit is 
given both for making an original product and for telling vhat it is* 

The directions are simple: Give the child eight sticks* "Now see 

«ihat you can make out of these* "Make something different*" Then give 
eight more sticks, encouraging different things* Repeat again* Draw 
each production* Do not ask what it is, but, if child names it spon* 
taneously, record what he says* 

16* Food Naming 

Say to the child "Now we are going to talk about food* Tell me 
all the things that people like to eat," Urge the child to give more 
answers and record complete responses in order* The score is the number 
of articles of food named by the child. No credit is given for repe- 
tition of the word "food*" 
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17 and IB, Block Sorting 



Item 17 deals with relations ^ and I 8 deals with flexibi 1 i ty > 

Materials ; four sets of blocks, a circle, square, triangle and diamond. 

Each set graduated in size, and in color, pink, blue, green and yellow, 
making I 6 blocks altogether. They are in two boxes, with covers. 

Directions ; Say "Here are some pretty blocks." ®lace the boxes and 
their covers in a row. Select the largest block of each shape and place 
one in each box or cover. Spread the other blocks indiscriminately in 
front of the child saying, "Put all the rest of these blocks in the 
boxes where they belong." 

Record vihether the child sorts first by color or shape and degree 
of success. Then remove the blocks, repeat with the same starting b'iocks 
and say, "Nov^, do it a different way." If he starts to repeat the same 
sorting method, say, "Mo, do them a different v/ay." If he is confused 
and does not understand, say, "Let me give you a hint," and place the 
second row of whichever category he is expected to do. Record his degree 
of success on whether he repeats his first method of sorting. If the 
child has a comorehension of the sorting task, then the third type of 
sorting may be tried, involving size. 

Empty boxes again, and this time place each square bi^v'tk in a separate 
box. Say, "Now put all the blocks in the boxes where they beic’^^," Check 
choice of sorting category and record the number of blocks correct iy 
placed in each box. 

There are two types of scoring involved here. Test Item No. 17 
is the score of sorting relations . Is the child able to get the idea ov 
sorting either by color, shape, or size. No. I 8 is a measure of how 
flexible the child is. This score is the total of the different methods 
of sorting used. If he sorts by only one method, his score is 1, if 
by both color and shape it is 2, and if happily he also sorts by size, 
his score is 3* 



19* Word Meaning 

A series of the following ten questions comprise this test. 



1. V/hat 

2. V/hat 

3. '»hat 



4. V/hat 

5. What 

6. V/hat 

7. What 

8. What 

9. What 
10. What 



is this? (Pencil) Hold the pencil out in front of the child, 
is it for? 

is this? (Chair) Examiner puts her hand on the back of the 
child's chair, making sure that it is the chair itself 
that is meant, 
is it for' 

is this? (Show horse) 
is it for? 
is this? (Show dog) 
is it for? 
i s a house for? 
is a clock for? 
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Record the child's exact reply to each question. Ask the questions 
one at a time in sequence. Hold up a pencil to the ch, d for questions 
1 and 2, Por 3 and 4, touch the chair on which the child is sitting. 

Allow time for child to think what he will reply and urge for responses 
if necessary. The score is the number of questions correctly answered. 

20, Figure Completion 

A, A partially completed drawing of a block 

Place the sheet with the partially completed block in front of the 
child, with the uncompleted "A" facing hi^m, saying, "Here is a toy 
block, ^ee if you can finish it. I will draw one 
make some more to make it look more like a ‘oy block. f’®"' 
pencil, complete the line for the upper right-hand corner. Moll® 
parks on the drawing other than the one demonstration line. Allow the 
child to draw freely whatever he wishes. Do not insist that he draw 
lines only on the block. Only lines completing the block are scoreo 

as correct. 

B. Pie completion - a circle with lines drawn from the center to 
represent a pie with some slices already cut. 

Place the paper with the pie completion drawing in front of the 

child, saying "Let us pretend this is a pie. Let “P 

pieces. See, 1*11 finish cutting this piece. You finish the pieces 

started and see if you can make some more pieces." g’?® 

starting at the center to the edge of the pie. Draw only this one line, 
leaving the other partially drawn lines for the child to complete. 

Praise the child as he works and urge him to make more slices. Be 
careful to preserve the drawing just as he makes it. Bo not add any 
more lines than the one you make to demonstrate. All lines drawn 
bv the child from the center to the circumference of the circle are 
counted as correct. The score for A and B is the total score for eac 

compl etion drawi ng. 

21. Directions test 

Materials! The four boxes from the nest of cubes and four small cars, 
colored red, green, yellow and blue. 

Part Aj Directions ; Place the boxes (may be called 

Select one box and one car for the first four par s o further 

place theUi in front of the child, the car near the child, the box further 

back, then give the first direction; 

1. Put the car on the box. 

2. Put the car in the box. 

3. Put the car in front of the box. 

4. Put the car behind the box. 

Each time remove the car and place it in front of the child. 
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For the directions 5 through 8, the four cars are placed in front 
of the child in a row, and he is asked to carry out the four color dis- 
crimination directions; 

5* Show me the red car. 

6. Show me the blue car. 

7. Show me the §reen car. 

8. Show me the yellow car. 

For directions 9 through 11, the boxes are spread out in order of 
size in front of the child with the largest box to his right, and 
approximately 2 inches apart. The dirctions are given in order asking 
the child to put his finger on the box if he tends to ooint ambiguously. 

9. Show me the biggest box. 

10. Show me the littlest box. 

11. Show me the box that is almost as big as the biggest box. 

Part B. Pi rections ; With the cars and boxes arranged as in above, give 
the following directions one at a time, recording response and each time 
returning the car back to its original place before giving the ne;,t 
directions. 

1. Put the Green car on the Li ttlest box. 

2. Put the blue c ar behind the pi nk box 

3. Put the yel low car ^ the bl ue box 

4. Put the red and green cars in front of the box that is almost 

as big as the bi ggest box. 

Score is 1 point for each success for both A and B. 

22. Stick Test - matching - See test item 15 Stick Tests Production 
for the second half of this test. 

Materials ; Small yellow box of 30 sticks. A drawn square, a 
drawn triangle. 

Procedure; (1) Remove the two cards and dump the sticks on the table. 
Say, “See this box of sticks? See what I make. See if you can make 
one like this." Make a sample pattern with three sticks as you talk 
to the child, putting the pattern you build in front of the child. 

The pattern is two parallel sticks with one stick perpendicular and 
between the others, an H on its side (3^). Draw in the space on 
record sheet whatever the child makes, using a short, straight line 
to represent each stick. Then make a pattern like a cha^r in profile 
of four sticks (n)* One point is given for each correct response. 
Replace sticks into the pile of sticks on the table. In presenting the 
n and cards, the child may mistakenly copy the rv-ctangular card 
instead of producing the square. If the /;.ikis produced as another'll , 
examiner should say, '*No,“ and trace the pattern of the ^ on the 
card and say, "Make one like this." 
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TABLE C 



Mother's Education - Cumulated frequencies of scores by factors 



Factor 


Score 

Interval 


Grade 

School 


High 

School 


College 

Grad* 


All 




A 


0.,9 


0 


0 


1 


1 


Factor name (NFS) 




UO-1.9 


18 


30 


21 


69 


Ability to organize 




2-0-2 .9 


80 


130 


79 


289 


Spatial systems 




3-0-3.9 


96 


196 


112 


404 






4-0-4* 9 


101 


203 


119 


423 






Mean 


2*58 


2.75 


2.71 


2*70 


(see footnote at end of 




Stand* Oev* 


.73 


.74 


.82 


.71 


table B) Pearson r of 




S*E* (Mean) 


.07 


.05 


•08 


.03 


Mother's education with 



score; r =.035 (p 'y *05) 



B 



C 



0 



O..9 


12 


12 


3 


27 


Factor Name - (OMU) 


1*0-1 *9 


32 


47 


28 


107 


Ability to pro^ce a variety 


2.0*2.9 


87 


171 


88 


346 


of ideas 


3.0-3.9 


100 


202 


117 


419 


See Footnote 1 


4.0-4.9 


101 


203 


119 


423 




Mean 


2.21 


2.37 


2*52 


2*40 


Pear son r of Mother ' s 


Stand Oev* 


*88 


.75 


.79 


.75 


education with score. 


S*E* (Mean) 


.09 


.05 


.07 


•04 


r = .118 p *05) 



0.9 


7 


3 


0 


10 


Factor Name - (CMS) 


1.0-1.9 


47 


39 


10 


96 


General Reasoning 


2.0-2.9 


87 


146 


73 


306 




3.0-3.9 


101 


200 


117 


418 


(See footnote 1, Table B) 


4.0-4.9 


101. 


203 


119 


423 


Pearson r* of mother's 


Mean 


2*10 


2.59 


2.82 


2.52 


education with score. 


Stand Oev* 


*81 


.75 


.65 


.72 


r = .339 (P< *001) 


S*E* (Mean) 


•08 


.05 


•06 


.04 




0.9 


16 


10 


8 


34 


Factor Name (NFU) 


1*0-1 *9 


52 


61 


39 


152 


Speediness in spatial 


2.0-2.9 


89 


153 


92 


334 


modeling 


3.0-3.9 


101 


203 


118 


442 


(See footnote 1, Table B) 


4.0-4.9 


101 


203 


119 


423 


r 3 4162 (p .001) 


Mean 


1.95 


2*40 


2.34 


2*26 


Stand Oev* 


.90 


.83 


.87 


.83 




S. E* (Mean) 


.09 


•06 


*08 


.04 





( 48 ) 















n 

a 

n TABLE C - cont'd. 



Factor 


Score 

Interval 


Grade 

School 


High 

School 


Col lege 
^ Grad- 


AU 




E 


0-.9 


5 


11 


11 


27 


Factor Name Psycho- 




1.0-1 .9 


28 


38 


31 


97 


motor control with 




3. 0-3. 9 


101 


203 


119 


423 


fine muscles 




4.0-4.9 


101 


203 


119 


423 


(See footnote 1 (Table B) 




Mean 


2.73 


2.85 


2.72 


2.78 


Pearson r of Fducation 




Stand Oev. 


.97 


.91 


1.04 


.83 


with score, 




SE (Mean) 


.10 


.06 


.10 


.04 


r= -.039 (P> .05) 


F 


0-.9 


9 


8 


1 


18 


Factor Name (OMI) 




1.0-1. 9 


48 


78 


34 


160 


Or+ginali ty 




2. 0-2.9 


88 


162 


93 


343 


(See fQOtnote 1, Table B) 




3. 0-3. 9 


101 


202 


119 


422 






4.0-4.9 


101 


203 


119 


423 






Mean 


2.06 


2.28 


2.42 


2.28 


Pearson r of Education 




Stand Oev. 


.83 


.82 


.73 


.74 


with score. 




SE(Mean) 


.08 


.06 


.07 


.04 


r = .141, (P.^.005) 




VI 4T>W to 












pai (.I'l «li ». 



JII «'i ”" 



TABLE 0 





Original 


Correlation 


Matrix • 


Group I, Analysis 


Child 


1 


2 


3 


4 5 


1 

2 


.344 








3 


.159 


.196 






4 


.171 


.094 


.362 




5 


••024 


.250 


.366 


•.229 


6 


.218 


.159 


.141 


.0$J .197 



Principal Components, Group I 

(ihild Roots CoimiunaMty 1 iz 3 4 



I.<i938 


.8S50 


.477 


-.249 


-.587 


-.134 


1.07S2 


.3771 


.470 


.060 


-.287 


.182 


.«9$i» 


.7489 


.729 


•.020 


.384 


-.257 


.1814 


.7788 


.40$ 


•.69$ 


.289 


.213 


.0834 


.8180 


.509 


.722 


.123 


.133 


.0009 


.1323 


.300 


.063 


•. I48 


.038 



( 50 ) 






TABLE E 



Original Correlation Matrix Group II, Q Analysis 



Xhild 


1 


2 


3 


4 


5 




1 

2 


.043 












3 


.326 


o 

• 

1 










4 


.096 


-.061 


.476 








5 


.126 


.242 


.076 


.167 






6 


.022 


.298 


.043 


.215 


.390 





Principal Components, Group II 



Child 


Roots 


Communal i ty 


1 


2 


3 


4 


1 


1.2362 


.1471 


.295 


-.^47 


-.313 


-.017 


2 


.8621 


.2608 


.136 


.456 


-.152 


.112 


3 


.2154 


.5168 


.574 


-.480 


-.107 


.035 


4 


.0328 


.4268 


.582 


-.261 


.250 


.014 


5 


-.0727 


.3708 


.471 


.374 


-.055 


-.131 


6 


-.1474 


.4042 


.475 


..441 


.132 


.037 



( 51 ) 



TABLE F 



Original Correlation Matrix Group III, Q Analysis 



child 


1 


2 


3 


5 


5 


1 

2 


.141 










3 


-.186 


;293 








4 


00 

o 

1 


.370 


.674 






5 


.131 


.142 


.283 


.497 




6 


-•361 


-.107 


-.087 


r.027 


.332 







Principal Components^ 


Group III 




ChiTd 


Roots 


Comminal i ty 


1 


^ 2 3 


4 


1 


1.7563 


-2063 


■ -.070 


CO 

• 

s 

• 

• 


-.016 


2 


.8303 


-2278 


-395 


0 

• 

CM 

• 

• 


.136 


3 


.3832 


.5568 


.729 


—.068 -.266 


••002 


4 


.0235 


.7740 


-904 


-.041 -.003 


-.041 


5 


-.0683 


.3064 


.495 


.230 .361 


-.037 


6 


-.3666 


.4872 


.047 


.743 .114 


•042 



( 52 ) 




TABLE G 



Original Correlation Matrix Group IV, Q Analysis 



thiid 


1 


2 


3 


4 


5 


1 

2 


^586 










3 


•250 


.123 








4 


•605 


.311 


•574 






5 


-•217 


-.167 


-•113 


• 

• 

CO 




6 


• 142 


.319 

> 


• 117 


-.044 


.<190 







Principal 


Components 


, Group IV 




Chi id 


Roots 


Communal ity 1 


2 


3 


4 


1 


1.9290 


.5961 


.774 


• 117 


-•184 


-•053 


2 


1.0827 


.4662 


.582 


.279 


-•347 




3 


.6329 


.2937 


.472 


•004 


•399 


•032 


4 


.0084 


.6293 


.793 


-•146 


•280 


-•015 


5 


-.1906 


.4910 


-.362 


•602 


• 197 


0 

• 

1 


6 


-.2262 


.5598 


.101 


.780 


.050 


CM 

0 

• 



( 53 ) 










TABLE H 



Original Correlation Matrix Grouo V, Q Analysis 



Child 


1 


2 


3 


4 


5 


— 


1 

2 


.363 












3 


-.213 


-.132 










4 


.198 


.450 


.057 








5 


-.102 


.005 


.487 


.171 






6 


.617 


.381 


.207 


.337 


.<•31 




7 


.107 


.271 


.108 


.000 


00 

• 

• 


.000 







Principal Components 


» Group 


V 




Child 


Roots 


Communa 1 i ty 


1 


2 


3 


4 


1 




.560c 


.596 


-.381 


-.198 


-•244 


2 


t.33Mi 




.541 


-.324 


.057 


.316 


3 


.8927 


.6i>54 


.173 


.638 


.^j43 


-.070 


4 


.3189 


.2053 


.^9 


-.023 


-.033 


.321 


5 


.0<i06 


.6243 


.374 


.690 


.026 


.086 


6 


-.uw 


.8177 


.897 


.121 


-.114 


-.201 


7 


-.2112 


.8472 


.147 


-.431 


• 

00 

0 

0 


-.063 



( 54 ) 



o 




TABLE I 



1 

i 



Inter-Child Correlation liatrix. Group VI, 31 Selected Subjects 

Q Analysis 





1 


2 


3 


U 


. 5 


6 


7 


8 


9 


10 


1 

2 


.3Ui 




















3 


.159 


.196 


















h 


.171 


.09U 


,362 
















5 


-.02U 


• 260 


.366 


-.229 














6 


.218 


.159 


.lia 


.053 


.197 












7 


.618 


.170 


-.095 


.056 


.163 


.17li 










6 


.152 


.601 


.178 


•.Ut9 


.12U 


.302 


.0U3 








9 


.30U 


-.082 


.26U 


.U86 


.117 


.562 


.326 


-.090 






10 


.359 


-.036 


.U55 


.U33 


.016 


.238 


.096 


-.061 


.1*76 




11 


.267 


.U38 


-.068 


.061i 


.182 


.U92 


.126 


.2U2 


.076 


.167 


12 


.235 


.208 


.310 


-.137 


.305 


.U73 


.022 


.298 


:oi*3 


.•215 


13 


.112 


.l61i 


-.163 


.051i 


.027 


.070 


.296 


.059 


.055 


.091 


Hi 


.1U8 


.552 


.168 


.081 


.297 


.307 


-.109 


.li8U 


.11*0 


.31*1* 


15 


.308 


.3U2 


.339 


-.251 


.31*3 


.U63 


.199 


.bli5 


.035 


.206 


16 


.U8l 


.387 


.536 


.000 


.1*1*6 


.266 


.209 


.5Hi 


.156 


.315 


17 


.138 


.033 


.536 


.263 


.277 


.3U7 


-.105 


-.Hi7 


.36b 


.5U 


18 


-.329 


-.167 


.218 


.331 


-.005 


.019 


-.330 


-.273 


.221 


-.037 


19 


.27U 


.li7U 


.lili2 


.228 


.237 


-.022 


.209 


.560 


.009 


.359 


20 


.386 


.373 


.688 


.U39 


.221* 


.136 


-.078 


.311 


.276 


.563 


Zl 


.U12 


.269 


.25U 


-.237 


.391* 


.612 


.3li8 


.526 


.209 


-.087 


22 


.288 


.676 


.260 


-.099 


.397 


.135 


.132 


.6U5 


-.301* 


-.137 


23 


-.175 




.117 


.225 


-.061* 


.150 


.017 


-.282 


.226 


.115 


2U 


.019 


-.171 


.516 


.271 


.21*5 


.li3U 


.053 


-.Oiili 


.1*15 


.632 


25 


.5I»0 


.323 


.131 


-.107 


-.01*0 


.031 


.281 


.U23 


-.013 


.1*21 


26 


.235 


.a9 


.325 


-.058 


.526 


.313 


-.HiO 


.036 


.232 


.1*08 


27 


-.501 


.Olil 


.00b 


-.05U 


-.018 


M3 


-.277 


.U33 


.119 


-.227 


28 


.107 


.182 


.090 


-.lUU 


.31*8 


.158 


.121 


.201 


-.098 


-.121* 


29 


-.176 


•000 


-.213 


-.272 


.291* 


.362 


.138 


.315 


.171 


-.1*35 


30 


.362 


.636 


.323 


-.056 


.266 


.315 


.195 


.801 


.132 


.096 


31 


.000 


-•220 


.Ui9 


.375 


.038 


.210 


-.037 


-.166 


.252 


.610 




(55) 









TABLE I - cont*d 




TABLE 1 - cont*d« 



0 





($ 8 ) 



TABLE K 




0 

D 

0 

0 




0 

0 

D 

0 

0 

0 




Rotated Factor Matrix, Group VI, Q Analysis 



Var 




1 


2 


3 


u 


5 


6 




1 


ABC 


,30U 


.089 


-.763 


.016 


.227 


.061 




2 


ABC 


.5U5 


-.176 


-.11*3 


-.003 


.016 


.1*96 




3 


BCA 


.lioU 


.622 


.01*1 


.177 


-.01*9 


;ui* 




h 


BCA 


-.060 


.363 


-.073 


.562 


.209 


. 11*1 




$ 


CAB 


.275 


.211 


.061 


-.366 


.01*1* 


.192 


> 


6 


CAB 


.166 


.220 


.091 


-.278 


.810 


.201 




1 


ABC 


-.183 


-.138 


-.62U 


-.050 


.1*08 


-.253 




8 


ABC 


.781 


-.258 


.081* 


-.031* 


.137 


.236 




9 


BCA 


.057 


.372 


-.126 


.226 


.730 


.059 




10 


BCA 


.031 


.709 


-.378 


.28U 


.11*8 


.229 




U 


CAB 


.133 


.055 


-.078 


-.353 


.277 


.555 




12 


CAB 


.U83 


.315 


-.067 


-.1*75 


.131* 


.157 




13 


ACB 


-.017 


-.11*2 


-.337 


-.035 


.076 


.131 




lU 


ACB 


.379 


.053 


.008 


.035 


.131 


.800 




15 


BAC 


.652 


.275 


-.060 


-.303 


.11*7 


-.023 




16 


BAC 


.781* 


.1(17 


-.183 


-.211* 


.008 


.100 




17 


CBA 


.089 


.803 


.001* 


-.131* 


.081 


.126 




18 


CBA 


-.0l*5 


.278 


.573 


.310 


.085 


-,126 




19 


ACB 


.753 


.135 


-.182 


.266 


-.089 


.251* 




20 


ACB 


.1*1*5 


.U*9 


-.163 


.370 


-.01*0 


.1*U3 




21 


BAC 


.51*7 


-.061 


-.130 


-.1*61 


.1*17 


.001* 




22 


BAC 


.766 


-.088 


-.071* 


-.370 


-.137 


.291* 




23 


CBA 


-.067 


.U98 


.317 


.035 


.231* 


-.626 




2U 


CBA 


.083 


.781 


-.002 


-.11*1 


.250 


-.01*5 




25 


ABC 


.539 


.178 


-.1*99 


-.109 


-.083 


-.006 




26 


CAB 


41*U 


.571* 


-.096 


-.1*72 


-.001 


.1*1*5 




27 


GAB 


.151 


-.091 


.709 


-.01*7 


.1*19 


-.031 




28 


CAB 


.185 


.097 


-.075 


-.670 


.011 


.093 




29 


CAB 


.356 


-.259 


.1*23 


-.318 


.U26 


-•168 




30 


BAC 


.878 


.025 


-.01*7 


-.11*0 


.171* 


.196 




31 


CBA 


-.016 


.773 


.072 


.129 


.093 


-.202 





(59) 



0 

0 









ERLC 



